This research studies public health in China between urban and rural sectors and among the three geographic regions of the coast, inland and west. Similar to the situation of many other countries, public health in China is affected by economic development levels and the extent to which economic resources are distributed equitably in the three regions. In addition, China's economic reform in the last three decades has brought about tremendous changes in social structure and institutional arrangements that we argue have had significant impact on health of the population in China as well. These structural changes include village-run industrial development in rural areas, the reform of state-owned enterprises in urban areas and the marketization of medical institutions.
Introduction
It has long been suggested by researchers that health is one of the most valid indicators to evaluate a population's well-being and social stratification. Good health and health equity for all members of the society are often advocated by even those who tend to rationalize the stratification of economic measures such as income (Anand, 2006; Daniels, et al., 2006; Sen, 2006) . On the other hand, most studies on community and societal stratification focus on economic development instead of health. Studies that do deal with health tended, until recently, to focus on medical and technical aspects such as health care delivery and access to medical facilities.
Researchers in recent years have argued that what is needed are multidimensional and multi-disciplinary approaches and frameworks that are inclusive enough to adequately address all relevant factors that affect health. The comprehensive methodologies and theories should reflect political, social and economic structures, public policy, cultural characteristics, and so on (Sen, 2006; Daniels et al., 2006) . Along similar lines of argument, some researchers propose to shift our focus away from the approach that emphasizes a direct link between economy and health or between medical services and health, and instead adopt an "indirect" approach that takes into consideration the large picture that involves a complicated and interconnected set of variables and issues in the study of health (Peter, 2006) . Research has shown, for example, that the socioeconomic status of individuals has an impact on their morbidity and mortality through a phenomenon referred to as relative deprivation. Those who suffer from poor health are not just the most disadvantaged or underprivileged, but also those who fall behind others within certain social contexts in social participation and economic gains (Siegrist, 2000; Marmot, 2006) . This explains why health stratification persists even in the most economically advanced societies where basic needs for existence have been met for the vast majority of the population.
While emphasizing the approach of inclusiveness and comprehensiveness of relevant factors in the study of health, researchers also argue that we need to keep in mind the variations of patterns and dynamics of health-related characteristics of specific societies. Unique conditions of various populations and societies, as well as particular patterns of their relationship to health, need all to be taken into consideration (Adams, 2006; Robert, 1998; Wilson, 1987; Liu et al., 2001) . China and the United States, for example, tend to have different patterns in the explanation of public health. While ethnic and racial characteristics are found to be significant determining factors of health in the United States, China's regional variation tends to play an important role in predicting its public health (Anand, 2006) . Regional variations in China are in turn closely associated with the country's urban vs. rural sectors.
Regional and urban vs. rural health inequality in china
Increasing amounts of information and data on and from China have been made available since the beginning of the reform three decades ago, but health-related data are relatively scarce, particularly those of historical patterns and/or of specific relevance. For example, it was not until several years into the 21 st century that Human Development Index (HDI), of which life expectancy is a major component, was calculated separately for urban and rural residents for the first time ever for the population (China Human Development Report 2005 .
In spite of the difficulties of obtaining official information on health and life in China, data that are gathered from various sources suggest that China has seen a continuous improvement in public health since the founding of the PRC. The average life expectancy in China was 35 when the PRC was founded in 1949 and it increased to 64 by 1980. It continued to improve in the next two decades and reached 68 in 1990 and then rose to 71.8 in 2000 (Riley, 2004; China Human Development Report 2005; China Statistical Yearbook 2007) .
On the other hand, however, severe health inequity exists in China between urban and rural sectors and among regions and provinces. People living in urban areas have an advantage in life and health compared with those living in rural areas, and there is no exception to this pattern in all the 31 provincial-level administrative units. Urban residents on average live a life that is more than five years longer than rural residents with a life expectancy of 75.21 for the former and 69.55 for the latter, according to the 2000 Chinese census (Table 1) .
Regional health inequity is also severe in China and it seems to have an interacting relationship with the urban vs. rural health inequity discussed above. Data in Table 1 show that the coastal region is a much healthier region with a life expectancy of 75.31, as opposed to that of 72.74 and 69.67 respectively in the central and western regions. Furthermore, the urban-rural health discrepancy widens progressively from the coastal to central and to the western regions. In the coastal region, there is a 3.39 year difference (77.03 vs. 73.64) of life expectancy between urban and rural dwellers. In the central and western regions, the differences become 4.6 (76.1 vs. 71.57) and 7.92 (76.03 vs. 68.11) respectively. That is to say, the urban-rural difference in life expectancy in the western region is more than twice as severe as that in the coastal region. An average resident in Shanghai, a coastal city with a life expectancy of 79.36 years, is expected to live a life that is more than fifteen years longer than an average resident in rural Tibet, a provincial-level area in the western region with a life expectancy of 64.34! The inequity of health between urban and rural areas and among regions is reflected in not only average life expectancy for the general population, it is also shown in other aspects of public health, such as the health of children and women. According to the China Human Development Report (HDR) commissioned by the United Nations Development Program (UNDP), infant mortality rate (mortality of children one year old or younger), as well as mortality rate for children of five years old and younger, in rural areas were both nearly three times as high as those of urban areas in China. In addition, maternal mortality in rural areas is twice as high as that in urban areas. Again, children's and women's health inequity seems to vary from region to region according to regional differentiations of population health discussed above. For example, the HDR shows that the rates of malnourished (e.g., underweight and stunting) children in the western region is twice as high as that of the coastal region (China Human Development Report 2005) .
Explanation of health inequalities in china

Historical Patterns
Consistent with observations of many other countries, the regional and urban vs. rural health inequity in China is closely associated with China's uneven distribution of economic and social resources. Urban areas and the coastal region in China have enjoyed a higher standard of living and experienced a more advanced level of economic development, and the pattern of imbalanced economic and social development could be traced to the pre-PRC eras.
When the PRC was founded in 1949, it inherited economic and social infrastructures that were extremely uneven in favor of the coastal region, where most of China's cities were located at the time. The imbalanced economic and urbanization patterns were further aggravated after 1949. During the first three decades of the PRC, the Chinese government adopted a strictly centrally-planned policy that emphasized the development of industrial production and urban areas over other aspects in the national economy. As a result, rural areas and agriculture, particularly those in inland and remote western regions, were often neglected or even exploited in order to sustain the urban and industrial development of the country. These policies further deepened the urban-rural divide and regional differences.
Since the reform that started three decades ago, China has been experiencing an average rate of economic growth of ten percent, which is considered by many as the most dramatic economic gain in human history (e.g., Restall, 2008) . Thanks to such remarkable economic achievements, China has been ranked the fourth largest economy in the world since at least 2005. The progress and economic gains in China, nonetheless, are achieved at the expense of rapidly escalating economic and social divisions between urban and rural areas and among geographic regions, as has been intensely discussed in the literature (e.g., Yao, et al., 2004; Wu, 2002; Fan and Sun, 2008) . Furthermore, we argue that the economic inequalities have brought about growing discrepancies in opportunities for citizens to realize their aspirations and to enhance their personal and public health and wellbeing. Our discussion in the next section will focus on two aspects of the reform that we suggest have generated significant and far-reaching consequences to the Chinese society, particularly in the health of China's population. One aspect is the change of non-agricultural production and employment in rural areas and the other one is the reform of state-owned industries in urban areas.
Changes Due to Reform Policies
Change of rural economy and employment structure in China
China is still a rural country with an average urbanization level of 43.9 percent. There is a wide range of variations in the urbanization levels among regions and provinces. Without considering the four provincial level municipalities, the province with the highest urbanization level in China is Guangdong with 63 percent urban population in 2006. At the bottom of the scale of urbanization level are two provinces both in the western region: 27 percent in both Tibet and Guizhou. The urbanization levels of the coastal, central and western regions were 53, 35 and 28 in 2000 and they changed to 61, 42 and 37 percent respectively in 2006 (China Statistical Yearbook, 2001 and 2007) .
During the rigidly planned economy of the first three decades of the PRC, rural areas were designated mainly as the site for food production and for supplying raw materials for industrial production that took place solely in urban areas. With the collapse of the collective commune system and the privatization of agricultural production at the beginning of the reform, increasing numbers of rural villages were facing the problems of shortage of land and excessive labor power, and therefore started to establish industries and non-agricultural businesses to absorb excessive labor and improve their economy. Competing with existing industrial facilities that had been mostly state-owned until the reform, these village-run businesses tended to be flexible and efficient, investing in productions demanded by the market but companies owned by the state had either neglected or did not care to be involved in. Within a few years after the reform, village-run industries and businesses became so successful that their products constituted a major component in China's economy. By 1991, nearly thirty percent of China's export commodities were produced by village-run industries (Song, 2008) .
Farmers soon realized that pursuing non-farm jobs and businesses was the most desirable and effective approach, in some places it was the only approach, to increase their income and improve their conditions. The financial resources generated through booming village-run industries helped individual farmers, as well as local and regional communities, to enhance their quality of life, to improve the physical infrastructure, to build schools and medical facilities, to establish social welfare, in a word, to create a more civilized social and physical environment.
The coastal region in China saw the earliest village-run industries and has experienced the most drastic economic boom brought about by them. Employment statistics provide evidence for this assertion. Data in Table 2A show that since the 1990s, the coastal region has had a significantly more advanced industrial development owned and managed by villages and townships compared with the other two regions. The regional gap in terms of village and township-run industrial development seemed to have narrowed during the 2000s compared with the 1990s, although there was still a significant difference. The proportion of labor force employed in village and township industrial enterprises in the coastal region was three and a half times as high as that in the western region in 1997 and this ratio decreased to less than three in 2004. On the other hand, while less than half (41.61 percent) of rural employment is still engaged in agriculture in the coastal region, the percentage of rural employment in agriculture was 64.54 and 70.73 in central and western regions respectively (China Statistical Yearbook, 2005 ).
Restructuring of industrial economy in China
The reform in China initially started in rural areas and resulted in fruitful outcomes, as was discussed above. Urban reform, on the other hand, turned out to be a much greater challenge with much more complexities. At the core of the difficulties was the reform of state-owned industrial enterprises, the backbone of China's industry since they contributed about 75 percent of China's industrial output value when the reform started in the late 1970s (Larus, 2005, p. 7) . Under the planned economy in China, nearly all industries were controlled and owned by the state and they were all located in urban areas. In line with the philosophical orientations of socialist economies, these companies provided employees stable and equal incomes as well as comprehensive welfare and benefits such as employment security, housing, retirement pension and medical insurance. On the other hand, due to the lack of incentives and competition, state-owned companies were notorious for their ineffective management styles.
During the 14 th Party Congress in October 1992, the Chinese government decided to gradually and cautiously introduce reforms to state-owned industries. With the introduction of market forces and decentralization of power, directors and company heads were expected to be responsible for their companies' profits and losses. They were encouraged to implement policies to reward commendable professional performances and punish employees who failed to fulfill their specifically stipulated responsibilities. The reform policies also allowed for the corporatization of state firms to issue stocks to investors and hence diversify the firms' ownership composition.
With these changes, urban reform has been steadily moving forward in China in the last two decades with market forces playing an increasingly more important role in industrial and urban economies. The pace and extent of urban reform are very uneven, however, across regions and among provinces, which is not surprising since the depth and pace of reform of state firms required certain social and economic conditions that were not evenly available across regions. For example, to cope with the negative consequences brought about by the reform, most noticeably large-scale lay-offs, a system of support and welfare must be developed such as employment or re-employment training, educational improvement of the general population, unemployment compensation, etc. Table 2B show that the coastal, central and western regions vary greatly in their degree of urban and industrial reforms and the variation became much greater in 2006 compared with 2000. At least half the labor force in urban areas was employed in state-owned firms in all the three regions in 2000, but the variation among them was relatively small, with the employment in state-companies in the western region approximately 27 percent higher than that in the coastal region. By 2006, employment in state-owned companies decreased to less than 50 percent in all three regions, with the coastal region experiencing the most rapid drop, resulting in more than 50 percent higher level of state employment in the western region than that in the coastal region. While nearly half of urban employment was still in state enterprises in both the western and central regions, less than 30 percent urban employment was in state firms in the coastal region (China Statistical Yearbook, 2007) .
Data in
Regional Variation in Economic Performance
As a result of the variation of the implementation of reform policies in both rural and urban areas discussed above, the coastal region demonstrates a much stronger economy compared with the central and western regions, particularly in recent years, measured in terms of GDP per capita and average income. Data in Tables 3 and 4 show that there was a continuous tendency of aggravation of differences of GDP per capita among the three regions over the last more than half a century. While both the volume and the share of the average GDP in the coastal region kept increasing, the share of GDP for the central and western regions kept decreasing from 1952 to 2006. The widening gap among the three regions in economic development levels has accelerated since the start of the economic reform. In 1978, the volume of the economy in the coastal region was nearly twice that of the western region. By 2006, this ratio became nearly three. Table 4 shows that the GDP per capita of 11,334 yuan in the coastal region was nearly two and a half times that of the western region of 4,687 yuan in the western region in 2000. Table 4 also show that, consistent with studies conducted in other countries, it is not just the amount of money or wealth, but the way money and wealth are distributed, that are important determining factors of health (e.g., Wilkinson, 2002) . Literature has shown that the degree of equality of the distribution of economic resources is positively related to population health. This argument is supported by data on China as well. The better health in the coastal region is associated with a relatively narrower income gap between urban and rural areas in that region. Urban residents earn higher income than rural residents in all of China's provincial level units, with an average ratio of 2.79 in 2000 and 3.3 in 2006, as is shown in Table 4 . This urban-rural income discrepancy became increasingly larger from coastal to central and to western regions in both 2000 and 2006 and the gap accelerated in all regions from 2000 to 2006. The ratio of urban-rural income per capita in the three regions, in the order stated above, was 2.47, 2.50 and 3.33 in 2000 and it increased to 2.58, 2.92 and 3.77 respectively in 2006.
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There is no doubt that the urban-rural divide and the regional disparities in China, as was discussed above, constitute significant aspects of the country's institutional arrangements and economic and social policies. Recently there has been increasing numbers of studies that examine how such policies and institutional set-up are transcended into means and mechanisms that affect the population's well-being and health. In the following section, we examine some of the studies and present data to help shed further light on this issue.
How Economic Indicator Are Transcended into Variations in Health
Variation in health care expenditure
As the above discussion indicates, the growing discrepancies in the distribution of economic resources among regions and between rural and urban areas in China have intensified since the reform. The increased economic stratification has had a huge impact on all facets of Chinese society, with public health probably being most negatively affected, which means a giant step backward from the impressive gains that China had achieved in the enhancement of public health during the first three decades of the PRC.
Prior to the reform, China had an international reputation for its socialist health care system enjoyed by all citizens in both urban and rural areas. Urbanites were covered under health care insurance of either Government Employee Insurance Scheme (GIS) or the Labor Insurance Scheme (LIS). The GIS was financed by governmental agencies and the LIS by enterprises and companies. In rural areas, the extensive medical system, known as Cooperative Medical Scheme (CMS), was funded by collective communes and staffed mainly by "barefoot doctors" who delivered medical service and vaccination from door to door in rural communities (Liu, et al., 2002) .
Since the reform, however, health care services and medicine changed from those of social welfare to fee-for-service entities that became increasingly privatized, especially in rural areas. Hospitals and other medical facilities were expected to be self-dependent for their own financial operations. For example, recent studies have shown that the sale of drugs constitutes the largest income component in many hospitals in China and the proportion of this source as the major financial revenue has been steadily increasing since 1980 (Bloom and Tang, 2004; Anson and Sun, 2005) .
At the same time, however, the share of the governmental spending on health care declined rapidly. The total health expenditure by the government dropped from 36.4 percent in 1980 to 15.5 percent in 1998 but the total out-of-pocket expenditure of health by individuals and families increased from 23.2 percent to 57.8 percent during this time period (Liu, et al., 2002) . Not surprisingly, the reduced governmental spending on health varied with the coastal region and urban areas receiving a higher share compared with the inland and coastal regions and with rural areas. According to a recent report by the World Bank, the per capita governmental spending on health ranged from 360 yuan in Beijing to less than 50 yuan for many of the inland and western regions. This pattern is closely associated with a sharp difference in infant and child mortality rates in the three regions with those of the western region significantly higher than those of the coastal region (Wagstaff, et al., 2009; Anson and Sun, 2005) .
With decreased governmental spending on health and unequal distribution of economic resources, it would be difficult for areas and regions with insufficient funds to invest in projects or facilities to enhance public health. Clean water and sanitary toilets, two of the basic conditions that have been linked to the significant reduction of spread of infectious diseases and that are taken for granted in cities in China, are unavailable in many parts of rural China. Data in Table 4 show that the availability of running water and sanitary toilets is uneven in the three regions. Only 61 percent and 55 percent of rural population in China respectively have access to clean water and sanitary toilets. Close to 79 percent of the rural population in the coastal region had access to clean water, but this figure dropped to 51 percent for the rural population in the western region in 2006. The proportion of rural population who had clean toilets was 64 percent in the coastal region had but only 40 percent in the western region. In other words, rural population in the coastal region was more than fifty percent more likely to have clean water and clean toilets compared with the rural population in the western region.
Affordability of medical care
Consistent with the pattern of many other countries, research has shown that poor people in both rural and urban areas in China have poorer health compared with people with more financial resources (Anson and Sun, 2005; Bloom and Tang, 2004) . Logically this would mean poor people would have greater need for medical help. However, studies have shown that the utilization rate of medical facilities and services is lower by poor people compared with that by financially better-off individuals. Since poor regions and areas have a higher concentration of poor people, utilization of medical service in poor regions is lower compared with regions with higher levels of economic development in China (Anson and Sun, 2005; Bloom and Tang, 2004) .
The fundamental reason for the above phenomenon, authors of the studies cited above point out, is a combined factor of the rising cost of medicine and health on the one hand, and the lack of medical insurance for the vast majority of rural population, as well as for many urban residents, on the other. The proportion of rural population that was covered by CMS dropped from ninety percent in 1979 to less than six percent ten years later in 1998 due to insufficient funding and support to the system (Liu, et al., 2002) . With the collapse of the rural CMS, the majority of the rural population found they unable to cope with medical bills. Meanwhile, a large number of urban residents, particularly those who were unemployed, self-employed, retired, etc., also had to struggle financially when they fell ill.
The high cost of medicine was driven by the joint influence of marketization of medicine and health care and the steady growth of disposable incomes of the population in China (Anson and Sun, 2005) . Since there is an extremely uneven distribution of income and wealth across regions and between urban and rural areas, as we discussed in the above sections, the affordability of medical cost also varies a great deal. According to data in Tables 1 and 4 , urban residents could afford more financial expenses on medical and health-care services compared with rural residents in all the provincial level areas in China, but the gap of affordability of medical service widens in the three regions in the same pattern as the income gap discussed earlier. The ratio of medical and health-care expenses incurred by urban and rural residents in the coastal, central and western regions is 3.17, 3.41 and 4.15 Research has shown that with the exception of the very poor, families and individuals in China that experience catastrophic illnesses are not driven into as dire a situation of absolute destitution as those in many other countries. This is due mainly to Chinese society's cultural pattern of social networking that provides financial and labor assistance to those who incur unexpected medical expenditures (Wilkes, et al., 1997) . However, studies also show that when people in China could not afford the escalating medical cost, they tend to either ignore or self-treat health problems, both of which are obviously detrimental to health. It has been observed by several researchers, that the utilization of hospital beds in China decreased since the reform, and it stayed at around 74 percent in 2006 as the data in Table 4 show. What is important to point out is that the utilization of hospital beds in the western and inland regions is lower compared with that in the coastal region. This pattern, when combined with the finding about poor people's tendency to defer medical treatment discussed above, suggest that low utilization level of hospital beds in the western and inland regions was probably due to higher chance of inability by those in the western and inland regions to pay the medical costs. According to another study, among the patients who did get admitted into the hospital, 46 percent in urban areas and 60 percent in rural areas requested to be discharged against the advice of medical professionals due to financial reasons in 1998. In the poorest rural areas, this figure was as high as 80 percent (Liu, et al., 2002) .
Conclusion
The notion that health is one of the most valid indicators of development was brought to a qualitatively more advanced level by Nobel Laureate Amartya Sen with his perception of the need for a broad and people-centered orientation in the study of developmental and welfare economics. Sen views health as an important prerequisite for developing and fulfilling human capabilities, which is defined as "people's ability to do and be what they have reason to value" (Sen, 1998; Sen, 2006) . According to Sen, health and health equity, together with access to resources, education, political participation as well as a decent living standard, are all important social justice components of human existence in our pursuit for fairness, liberty and equality. Unless there is good health and health equity, people's choice and freedom would be limited and their functioning in the society would be constrained.
Sen and others argue that the most detrimental constraints on people's doing and being are imposed on them by social environments and institutional arrangements in the society. Our examination of the health divide in China's urban vs. rural sectors and among the three geographic regions has provided further evidences to this assertion. China's desire to improve its economy since the reform, as well as China's historical patterns in social and economic development, has resulted in severe and persistent health inequities. Urban population live a significantly longer life compared with rural population, and people in the coastal region are much healthier compared with those in the inland and western regions. Due to the interacting relationships of urban vs. rural sectors and the regional differences, the hierarchical pattern of population health is such that urban areas in the coastal region are the healthiest and the rural population in the western region, which includes most of China's ethnic minority populations, is the least healthy.
Consistent with literature on health research, our study has demonstrated that economic development and income differences between urban and rural areas and among the regions, albeit important, are by no means the only significant factors that affect the difference in health. Population health in China reflects the multi-dimensional societal arrangements that include social, cultural, political and many other institutional establishments and dynamics. The economic reform in China in the last three decades and the many policies and changes that have resulted from the reform are bound to generate long-lasting consequences to life and health of populations in China. In our attempts to present a holistic picture of variations of health in China, we have focused on two macro-level issues that reflect China's policy orientations in the social and economic development since the reform. One is the level of development of non-agricultural economy in rural areas and the other one is the extent to which urban reform, particularly the reform of state-owned enterprises, has been carried out. We hypothesize that when viewed in a broad sense, these two elements are indicators of social changes that accompany not only economic development, but also the level of development of communities, the degree of sophistication of social and cultural environment, the extent to which cities and urban areas are civilized, the amount of resources and opportunities that are available to residents and their communities, etc. All these conditions are prerequisites for the improvement of public health.
We also discussed issues of medical expenditure and the cost of medicine and health facilities, and have demonstrated that these two factors that directly affect public health are closely related to the economic development and well being of regions and areas in China. The consequence of all these combined factors determines the capacity of being and doing of individuals. In China, this could simply be a matter of whether they are urban residents or rural dwellers, and which region they happen to live in. Indeed, as Sen has pointed out, health is not an isolated issue, rather, it is one of the many components of a whole set of elements that reflect individuals' and communities' wellbeing and status.
Future research is needed also to investigate the exact and full extent of mechanisms through which social and institutional arrangements proposed above cause the variation in health in China. In addition, researchers need to continue exploring additional issues at structural and institutional levels that may determine population's health. One example of such issues is the phenomenon of the "feminization of agriculture" whereby farming in many parts of China's rural areas is attended by women with children and the elderly while young men and women look for temporary jobs as migrant workers in urban and economically advanced areas. Such family arrangements and the concurrent social and economic consequences are bound to compromise health and well-being of all the people who are involved. 
